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(54) OPTICAL INFORMATION RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To maintain excellent 
responsiveness for a long period of time without 
deterioration in spite of the repetition of writing/reading 
by providing the above medium with a high-thermal 
conductivity thin film directly formed at least one 
surface of a super-high resolution. 

SOLUTION: Polycarbonate is used for a substrate 1 and 
AIN is used for the high-thermal conductivity thin film 2. 
A film consisting of an inorganic material essentially 
consisting of a transition metal oxide deposited by 
evaporation using a sintered compact consisting of 90 
wt.% Co304 and 10 wt.% Si02 as a target is used for the 
super-high resolution film 3. A phase transition material 
of a Ge-Sb-Te system is used for the recording film 6. 
The heat accumulated in the super-high resolution film 3 
diffuses into the high-thermal conductivity thin film 2 
and is eventually efficiently radiated. Consequently, the 
temperature elevation of the super-high resolution film 
by repetitive reproduction operations is small. At this 

time, the high-thermal conductivity thin film 2 is so constituted that its thermal conductivity is 
made higher than the thermal conductivity of the substrate 1 existing on the side opposite to 
the super-high resolution film 3 with which the same is in contact. 




mm 



* NOTICES * 

JP0 and I NP IT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
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[Claim 1]In a light information storage provided with a super resolution film which consists of an 
inorganic material which uses a transition metal oxide as the main ingredients at least between 
record film which consists of a substrate and a phase change material, An optical information 
recording medium forming with material which has thermal conductivity higher than thermal 
conductivity of a member currently formed in a field which provided a high-heat-conductivity 
thin film directly formed in at least one field of said super resolution film, and where this high- 
heat-conductivity thin film is in contact with a super resolution film in this high-heat- 
conductivity thin film, and an opposite side. 

[Claim 2]In a light information storage provided with a super resolution film which consists of an 
inorganic material which uses a transition metal oxide as the main ingredients at least between 
record film which consists of a substrate and a phase change material, An optical information 
recording medium having provided a high-heat-conductivity thin film directly formed in at least 
one field of said super resolution film, and forming this high-heat-conductivity thin film with 
material which has thermal conductivity higher than thermal conductivity of said super resolution 
film. 

[Claim 3]In an optical information recording medium which equipped said one field of a substrate 
with which information was recorded on one field by formation of a pit with a super resolution 
film which consists of an inorganic material which uses a transition metal oxide as the main 
ingredients at least, An optical information recording medium forming with material which has 
thermal conductivity higher than thermal conductivity of a member currently formed in a field 
which provided said super resolution film and a high-heat-conductivity thin film formed between 
one fields of said substrate, and where this high-heat-conductivity thin film is in contact with a 
super resolution film in said high-heat-conductivity thin film, and an opposite side. 
[Claim 4]In an optical information recording medium which equipped said one field of a substrate 
with which information was recorded on one field by formation of a pit with a super resolution 
film which consists of an inorganic material which uses a transition metal oxide as the main 
ingredients, An optical information recording medium having provided said super resolution film 
and a high-heat-conductivity thin film formed between one fields of said substrate, and forming 
said high-heat-conductivity thin film with material which has thermal conductivity higher than 
thermal conductivity of said super resolution film. 

[Claim 5]The invention comprising according to any one of claims 1 to 4: 

The 1st oxide in which said super resolution film contains at least one kind of element chosen 

from cobalt, iron, nickel, chromium, vanadium, and manganese. 

At least a kind of element chosen from silicon, titanium, sodium, and calcium. 

[Claim 6]An optical information recording medium, wherein a metallic element which forms said 
first oxide in the invention according to claim 5 is cobalt. 

[Claim 7]Thermal conductivity of material which constitutes said high-heat-conductivity thin film 
in the invention according to any one of claims 1 to 4 is 0.01. [cai/cm-secand**] An optical 
information recording medium being above. 

[Claim 8]An optical information recording medium, wherein transmissivity of said high-heat- 
conductivity thin film in wavelength of light used for read-out or writing of information in an 
invention given in any of claim 1 - claim 4, and claim 7 they are is not less than 80%. 
[Claim 9]An optical information recording medium of a statement with which said high-heat- 
conductivity thin film is characterized by being a kind of compound chosen from a metallic oxide, 
metal nitride, metallic carbide, a metal halogenide, and metallic sulfide at least in an invention 
given in any of claim 1 - claim 4 and claim 7, and claim 8 they are. 

[Claim 10]In claim 1 - claim 4, and the invention according to any one of claims 7 to 9, Said 
high-heat-conductivity thin film Alumina, silica alumina, zirconia alumina, Beryllia, alumimium 
nitride, zirconia nitride, silicon nitride, tantalum nitride, An optical information recording medium 
being the crystalline compound chosen from titanium nitride, silicon carbide, tantalum carbide, 
titanium carbide, boron carbide, magnesium fluoride, calcium fluoride, barium fluoride, and zinc 
sulfide. 

[Claim 1 1]An optical information recording medium whose thickness of said super resolution film 
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is characterized by thickness of said high-heat-conductivity thin film being not less than 10 nm 
400 nm or less at not less than 10 nm 500 nm or less in the invention according to any one of 
claims 1 to 4. 



[Translation done.] 
* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the optical information recording medium in 
which read-out/ writing of information are possible in high storage density, especially, has high 
reliability to a repetition of record reproduction operation, and relates to an optical information 
recording medium suitable as a disk like storage medium which can respond also to a high 
velocity revolution. 
[0002] 

[Description of the Prior Art]These days as a recording medium of a light information recording 
method, CD (compact disk), LD (laser disc), and DVD (digital video disc) that has storage density 
of 7 times or more of CD further are put in practical use from the former. However, the 
improvement in the information storage capacity of a recording medium is a proposition which 
always does not cease, and in order to treat especially mass information, including computer 
graphics etc., it needs to attain much more densification. 

[0003]By the way, application of a super resolution film is mentioned to a kind of the 
densification art of record with DVD (digital video disc) etc. This super resolution film is a thin 
film formed in the light incidence face side of the record film which consists of an inorganic 
material which uses a transition metal oxide as the main ingredients, if an optical beam 
penetrates this super resolution film, it will have a function in which that spot diameter is 
reduced, and high recording density-ization will be enabled. 

[0004]One of the phenomena which bear the mechanism of the spot diameter reduction by this 
super resolution film here is absorption-of-light saturation phenomena, and this, Making the light 
with the intensity more than the optical absorption saturation content in which it has a super 
resolution film penetrate, the light of the intensity not more than it is a phenomenon acquired by 
having the nonlinear optical property of absorbing. 

[0005]mentioning now an organic layer, a chalcogenide type compound, etc. of a phthalocyanine 
system which are seen by JP,8-96412,A etc., for example as such a super resolution film — 
**** — things being made and also. Similarly in JP,6-1 62564,A, it has proposed in the storage 
using the thermochromic material by organic materials as a super resolution film about the trial 
which provides a radiation layer in contact with a thermostat KUROMMIKKU layer. 
[0006] 

[Problem(s) to be Solved by the Invention]About degradation of a light information storage, the 
above-mentioned conventional technology cannot be said to be that sufficient consideration is 
carried out, but there is a problem in the reliability over a repetition of record reproduction 
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operation, and This sake, When especially used under severe service conditions, such as RAM 
for computers (random access memory), it was hard to guarantee sufficient record reproduction 
operation frequency. 

[0007]When storage density of DVD etc. is made high, the energy density of the laser beam 
irradiated on the occasion of writing/read-out of information becomes local very high within a 
recording medium, but. At this time, in conventional technology, since organic materials are used 
for the super resolution film as described above, degradation will take place to a super resolution 
film by repetition of record reproduction, and the above-mentioned problem will arise. 
[0008]In the optical information recording medium which realizes super resolution in conventional 
technology using a thermochromic substance. When the same place (the same track) is repeated, 
it irradiates with a laser beam and it plays, rotating the disk which is the base, temperature rises 
by accumulation of heat and there is a possibility that a thermochromic phenomenon may be 
saturated. 

[0009] For this reason, since it stops returning to the original transmissivity and the size of a light 
transmission portion becomes large as the number of times of an exposure of a laser beam 
increases, Reduction of the effective spot diameter was no longer obtained, there was a problem 
of it becoming impossible to maintain specification performance, and when change of the 
transmissivity by a temperature change was slow, there was also a problem of being hard to 
respond to rapid access. 

[0010]Therefore, in conventional technology, the repetition still playback operation covering a 
long time could be guaranteed, and the high speed response was possible, it had the super 
resolution film of the high super resolution-ized characteristic excellent in productivity, the 
optical recording medium which has the membrane structure which can fully demonstrate the 
function was profitably, and there was flume ******. 

[001 1]The purpose of this invention is to provide the optical information recording medium which 
has high storage density, and moreover does not deteriorate in a repetition of writing/read-out 
of information, either, but can maintain the outstanding response over a long period of time. 
[0012] 

[Means for Solving the Problem]In a light information storage provided with a super resolution 
film which consists of an inorganic material which uses a transition metal oxide as the main 
ingredients at least between record film with which the above-mentioned purpose consists of a 
substrate and a phase change material, A high-heat-conductivity thin film directly formed in at 
least one field of said super resolution film is provided, and it is attained by forming with material 
which has thermal conductivity higher than thermal conductivity of a member currently formed in 
a field where this high-heat-conductivity thin film is in contact with a super resolution film in this 
high-heat-conductivity thin film, and an opposite side. 

[0013]Here, a high-heat-conductivity thin film directly formed in at least one field of said super 
resolution film may be provided, and this high-heat-conductivity thin film may be formed with 
material which has thermal conductivity higher than thermal conductivity of said super resolution 
film. 

[0014]In an optical information recording medium with which the above-mentioned purpose 
equipped said one field of a substrate with which information was recorded on one field by 
formation of a pit with a super resolution film which consists of an inorganic material which uses 
a transition metal oxide as the main ingredients at least, Said super resolution film and a high- 
heat-conductivity thin film formed between one fields of said substrate are provided, and it is 
attained by forming with material which has thermal conductivity higher than thermal 
conductivity of a member currently formed in a field where this high-heat-conductivity thin film 
is in contact with a super resolution film in said high-heat-conductivity thin film, and an opposite 
side. 

[0015]Here, said high-heat-conductivity thin film may be formed with material which has thermal 
conductivity higher than thermal conductivity of said super resolution film. 
[0016]The 1st oxide in which said super resolution film contains at least one kind of element 
chosen from cobalt, iron, nickel, chromium, vanadium, and manganese in one of the above, even if 
it makes it formed with material containing the 2nd oxide that contains at least a kind of element 
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chosen from silicon, titanium, sodium, and calcium, it may be made for a metallic element which it 
comes out attaining the purpose of this invention and forms said first oxide at this time to be 
cobalt 

[0017]At this time, thermal conductivity of material which constitutes said high-heat- 
conductivity thin film is 0.01. [cai/ cm -secand**] It may be made for transmissivity of said high-heat- 
conductivity thin film in wavelength of light which it may be made to become above and is used 
for read-out or writing of information to be not less than 80%. 

[0018]Said high-heat-conductivity thin film at this time And a metallic oxide, metal nitride, It may 
be made to be at least a kind of compound chosen from metallic carbide, a metal halogenide, and 
metallic sulfide, Said high-heat-conductivity thin film Alumina, silica alumina, zirconia alumina, It 
may be made to be the crystalline compound chosen from beryllia, alumimium nitride, zirconia 
nitride, silicon nitride, tantalum nitride, titanium nitride, silicon carbide, tantalum carbide, titanium 
carbide, boron carbide, magnesium fluoride, calcium fluoride, barium fluoride, and zinc sulfide. 
[0019]It may be made for thickness of said super resolution film to be [ for thickness of said 
high-heat-conductivity thin film ] not less than 10 nm 400 nm or less in not less than 10 nm 500 
nm or less. 
[0020] 

[Embodiment of the Invention] Hereafter, the light information storage by this invention is 
explained in detail using the embodiment of a graphic display. Drawing 1 is a 1st embodiment of 
this invention, it is one embodiment at the time of applying this invention to the optical disc for 
RAM, and, as for a super resolution film and 4, a substrate and 2 are [ a reflection film and 6 ] 
record film a protective film and 5 a high-heat-conductivity thin film and 3 1 in a figure. 
[0021 ]By this embodiment, to polycarbonate and the high-heat-conductivity thin film 2, use AIN 
for the substrate 1 and here the super resolution film 3, The film which consists of an inorganic 
material which uses as the main ingredients the transition metal oxide which vapor-deposited the 
sintered compact of Si0 2 as a target 90-% of the weight Co 3 O 4 -10% of the weight is used. The 

phase change material of a germanium-Sb-Te system was used for the protective film 4 at the 
record film 6 at Si0 2 and the reflection film 5, using aluminum-Ti respectively. 

[0022]The optical disc shown in this drawing 1 was produced by the following processes. First, a 
disc-like member 0.6 mm in thickness and 120 mm in diameter is prepared as the substrate 1. 
And the high-heat-conductivity thin film 2 was formed by a thickness of 25 nm to the field (a 
figure upper field) of one of these, and the super resolution film was formed on the upper surface 
at a thickness of 50 nm. The record film 6 was formed in thickness of about 20 nm after forming 
the protective film 4 in a thickness of 90 nm on it. Furthermore, the reflection film 5 was formed 
by a thickness of about 200 nm on it after forming the protective film 4 in a thickness of about 
90 nm. 

[0023]In this way, after the substrate 1 with which two or more films were formed uses the 
reflection film 5 as the back and was stuck two sheets, it was joined using ultraviolet curing resin 
and it obtained the desired optical disc for RAM. Here, as an example, although polycarbonate, 
polyolefine, glass, etc. are used for the substrate 1 according to the specification demanded, as 
described above, polycarbonate is used by this 1st embodiment. 

[0024]The high-heat-conductivity thin film 2, for example Next, aluminum 2 0 3 (alumina), Si0 2 - 

aluminum 2 0 3 (silica alumina), Zr0 2 -Si0 2 (zirconia alumina), BeO (beryllia), AIN (alumimium 

nitride), ZrN (zirconia nitride), Si 3 N 4 (silicon nitride), TaN (tantalum nitride), TiN (titanium nitride), 

SiC (silicon carbide), TaC (tantalum carbide), TiC (titanium carbide), B 4 C (boron carbide), MgF 2 

(magnesium fluoride), CaF 2 (calcium fluoride), Although **** creation may be carried out at any 

of a material selected from a metallic oxide with high thermal conductivity, such as BaF 2 (barium 

fluoride) and ZnS (zinc sulfide), metal nitride, metallic carbide, a metal halogenide, and metallic 
sulfide, as described above, AIN is used by this 1st embodiment. 

[0025]Next, drawing 2 is a 2nd embodiment at the time of similarly carrying out this invention as 
an optical disc for RAM, and the point that the optical disc for RAM of this drawing 2 differs from 
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the embodiment described by drawing 1 is one of the points that the physical relationship of the 
high-heat-conductivity film 2 and the super resolution film 3 to the substrate 1 is opposite. 
[0026]That is, although the high-heat-conductivity film 2 is formed in the substrate 1 and the 
super resolution film 3 is formed after that at first in the embodiment of drawing 1 , in the 
embodiment of this drawing 2 . the super resolution film 3 is first provided in the substrate 1, and 
the high-heat-conductivity thin film 2 is formed after that. 

[0027]Next, operation of these embodiments is explained. In the optical disc for RAM shown in 
these drawing 1 and drawing 2 . the light for the writing of information enters from the substrate 
1 side, as the arrow of a figure shows. And at the time of read-out of information, the reflection 
film 5 anti-** after passing the record film 6, and it is introduced into the pickup which is not 
returned and illustrated to the light source side. 

[0028]The light which enters at this time is a laser beam, since the energy density of that beam 
becomes high especially when storage density is made high with the super resolution film 3, local 
quite big heat occurs within the super resolution film 3 with this light energy, and temperature 
comes to rise. 

[0029] However, since the high-heat-conductivity film 2 is in contact with one field of the super 
resolution film 3 by this embodiment at this time, when heat occurs within the super resolution 
film 3, it can work so that this heat may be made to radiate efficiently, and, as a result, the rise 
in heat of the super resolution film 3 can be suppressed. 

[0030]Next, drawing 3 is what showed, the ratio, i.e., gain characteristic, of the amplitude of a 
regenerative signal by the shortest pit of the track for record to the repeat frequency of 
information writing / read-out of an optical disc, and the amplitude of the regenerative signal by 
a longest pit, By evaluating this characteristic, the strength of the signal acquired from a 
shortest pit can be judged, and performance can be verified. 

[0031 ]In this drawing 3 , a solid line in the characteristic of the optical disc by the embodiment of 
this invention shown in drawing 1 and drawing 2 . A dashed line is the characteristic of the optical 
disc for which the high-heat-conductivity thin film prepared as a comparative example is not 
formed, the longest pit length of the target optical disc is 0.7 micrometer here, shortest pit 
length is 0.3 micrometer, and, as for a reproduction condition, 10 m/s and the reproduction 
power are 3.0 mW in linear velocity. 

[0032]The optical disc which has a high-heat-conductivity thin film, i.e., the thing to depend on 
the embodiment of this invention shown in drawing 1 and drawing 2 , so that clearly from this 
drawing 3 . Neither that is, was depended in order of the high-heat-conductivity film membrane 
formation 2 and the super resolution film 3, and the gain which showed 85% in the first stage 
hardly changed, even if repetition reproduction frequency exceeded 15000 times. 
[0033]On the other hand, although the early characteristic is the same as 85% of gain, the optical 
disc without a high-heat-conductivity thin film for comparison falls with the increase whose it is 
repeat frequency, and is below 60% in the place where repeat frequency amounted to 12000. 
[0034]Since the time when a super resolution film is exposed to an elevated temperature by 
repetition reproduction motion became long, therefore degradation arose and the resolution 
improvement function by a super resolution film stopped being revealed, this expresses that it 
became impossible to read a shortest pit with the comparative example. 

[0035]With an optical disc without a high-heat-conductivity thin film, in detail. When information 
is read from an optical disc by the above-mentioned reproduction condition, within a tens of 
[ several to ] milliseconds [ which is taken to go around the same track ] period, heat cannot be 
radiated from a super resolution film, the time when a super resolution film is exposed to an 
elevated temperature as a result becomes long, and it is thought that the gain fell by repetition 
operation. 

[0036]On the other hand, in the case of above-mentioned drawing 1 and the embodiment of 
drawing 2 (i.e.. the case of the optical disc which provided the high-heat-conductivity thin film), 
Since the high-heat-conductivity thin film is provided in at least one field among the fields of the 
upper and lower sides of a super resolution film, It is thought that the heat accumulated in the 
super resolution film was diffused in the high-heat-conductivity thin film, came to radiate heat 
efficiently, and was small as a result, therefore degradation has fully controlled it. [ of the rise in 
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heat of the super resolution film by repetition reproduction motion ] 

[0037]The member which has the thermal conductivity of a high-heat-conductivity thin film in 
the field of an opposite hand with the super resolution film which it touches at this time (for 
example, in the case of the embodiment of drawing 1 . it is the substrate 1, and) When higher than 
the thermal conductivity of the protective film 4 in the case of the embodiment of drawing 2 . a 
radiation effect increases, and it turns out that degradation by repetition reproduction motion 
can be suppressed still more greatly. 

[0038]It is desirable to constitute the thermal conductivity of the high-heat-conductivity thin 
film 2 from this so that it may become higher than the thermal conductivity of the substrate 1 in 
the case of the embodiment of drawing 1 , and when it is an embodiment of drawing 2 . it is 
desirable to constitute so that it may become higher than the thermal conductivity of the 
protective film 4. 

[0039]Next, the optical disc which replaced with the high-heat-conductivity thin film, and formed 
the amorphous Si0 2 film with low thermal conductivity as a comparative example, The result of 

having evaluated the dependency over the laser intensity of the refractive index of a super 
resolution film about them using the optical disc which formed the AIN film as a high-heat- 
conductivity thin film as well as the embodiment shown in drawing 1 or drawing 2 is drawing 4 . 
[0040]ln this drawing 4 , it is the characteristic of an optical disc that the solid line formed the 
high-heat-conductivity thin film by AIN, is the characteristic of a comparative example that the 
dashed line formed the Si0 2 film, and is a case where a black dot seal is linear velocity 10 m/s in 
the case where a white round mark is linear velocity 6 m/s here. 

[0041]First, in the comparative example which provided the Si0 2 film, if linear velocity becomes 
early, a refractive index change will become small, and it turns out that the resolution 
improvement function by a super resolution film falls so that clearly from the characteristic of 
the dashed line of this drawing 4 . This is because the temperature change of the super 
resolution film by laser radiation became small by the high velocity revolution of the disk. 
[0042]There is no change in on the other hand, a big refractive index change being obtained from 
the characteristic of a solid line by the disk which provided the high heat conductivity AIN film as 
well as the embodiment of this invention, even if it changes linear velocity, and it turns out that a 
refractive index change big enough is obtained also with early linear velocity. 
[0043]When verified about laser intensity required in order to make the super resolution film in 
such an optical disc produce a refractive index change here, in the optical disc which provided 
the high-heat-conductivity thin film by this invention, that a refractive index change arises in 
smaller laser intensity turned out to be about 1 mW. 

[0044]Next, drawing 5 is what showed the signal strength characteristic expressed with C/N 
when mark length (pit length) was changed about the two above-mentioned sorts of optical 
discs, It is the characteristic of the comparative example which the solid line was the 
characteristic of the optical disc by this invention which has high-heat-conductivity ****** of 
AIN, and formed the Si0 2 film as well as drawing 4 instead of a dashed line being a high-heat- 
conductivity thin film, and is a case where a black dot seal is linear velocity 10 m/s in the case 
where a white round mark is linear velocity 6 m/s here. 

[0045]Like a graphic display, in the case of the comparative example of a dashed line, the fall of 
C/N arises in larger mark length as linear velocity becomes quick, but even if linear velocity 
becomes quick, as for the case of this invention which has a high-heat-conductivity thin film, it 
turns out that C/N even with small high mark length is maintained. 

[0046]The case of providing a high-heat— conductivity thin film, i.e., this invention, can read from 
this also by ** and mark length's small signal, therefore according to this invention, it can high- 
density-recording-ize and it turns out that it can fully deal with large scale-ization. 
[0047]Next, the dependency of the resolution improvement function by the high-heat- 
conductivity thin film and the super resolution film to the thickness of a super resolution film 
was examined. When the thickness of the high-heat-conductivity thin film was examined, if it 
was made so thick that the transmissivity of light is less than 80% and it falls in the case of the 
film of any construction material, lights were scattered about, and the fault that sufficient light 
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for a pickup did not return was seen. 

[0048]On the other hand, as for the transmissivity of this to a high-heat-conductivity thin film, 
since catoptric light is efficiently introduced into a pickup when transmissivity is made not less 
than 80% r it turns out that read-out of data can be performed under good S/N, therefore it is 
preferred that it is not less than 80%. 

[0049]When the above-mentioned material is used, the thickness from which the transmissivity 
of a high-heat-conductivity thin film will be 80% changes with materials. However, if thickness 
exceeds 400 nm in any case, by dispersion etc., the transmissivity of light will fall and 
transmissivity will be less than 80%. 

[0050]If thickness is thin, movement of the stored quantity of heat is not fully obtained, but it 
will become impossible on the other hand, to bear a role of a high-heat-conductivity thin film. 
When material like a throat was used among the above and film pressure was specifically less 
than 10 nm, the heat conduction effect became weak. 

[0051]As for the thickness of the high-heat-conductivity thin film in this invention, it is [ above 
result ] desirable to use not less than 10 nm and 400 nm or less. 

[0052]Next, the 1st oxide that has at least one or more kinds of elements which a super 
resolution film consists of material from which a refractive index changes with temperature, and 
are chosen from cobalt, iron, nickel, chromium, vanadium, and manganese, Since change of the 
refractive index by laser radiation is large when a super resolution film is formed with the 
material which mixed the 2nd oxide that is chosen from silicon, titanium, sodium, and calcium, 
and that has an element more than a kind at least, it is desirable. Here, as for the content of the 
first oxide, it is desirable that they are 80 % of the weight or more and 98% or less in weight %. 
[0053]If a super resolution film is formed in not less than 500-nm thickness at the maximum 
even when thickness required to obtain the resolution improvement function by a super 
resolution film is examined, and the above high-heat-conductivity thin films are formed, The field 
which can fully be heated will decrease and the resolution improvement function by a high-heat- 
conductivity thin film will become weak. 

[0054]On the other hand, when a super resolution film was made into thickness thinner than 10 
nm, the super resolution characteristic was not obtained enough. As for the thickness of the 
super resolution film in this invention, it is [ above result ] desirable to use not less than 10 nm 
and 500 nm or less. 

[0055]Therefore, according to the above-mentioned embodiment, the optical disc for RAM which 
there is no fear of degradation by repetition of writing/read-out of information even if it makes 
storage density high, and maintains the outstanding response over a long period of time can be 
obtained easily. 

[0056]Next, drawing 6 explains a 3rd embodiment of this invention. The embodiment of this 
drawing 6 is what was made to form the high-heat-conductivity thin film 2 in both sides of the 
super resolution film 3, and was used as the optical disc for RAM like a graphic display, other 
composition is the same as the embodiment of drawing 1 or drawing 2 . therefore this 
embodiment is equivalent to what combined the embodiment of drawing 1 , and the embodiment 
of drawing 2 . 

[0057]The optical disc for RAM shown in this drawing 6 was produced by the following 
processes. First, the high-heat-conductivity thin film 2 which becomes one field of the disc-like 
substrate 1 made from polycarbonate from AIN as well as the embodiment of drawing 1 was 
formed in 25-nm thickness, and the super resolution film 3 which becomes the upper surface 
from Co 3 0 4 was formed by 100-nm thickness. 

[0058]After forming in 120-nm thickness the high-heat-conductivity thin film 2 which 
furthermore consists of AIN(s) the same on it, the protective film 4 of Si0 2 was formed in 50-nm 

thickness. After forming the record film 6 of a phase change material in 20-nm thickness 
furthermore, the protective film 4 of Si0 2 was again formed by 40-nm thickness, and the 

reflection film 5 which becomes the last from aluminum-Ti was formed in 100-nm thickness. 
[0059]The thickness of the substrate 1 is 0.6 mm and here in this embodiment. After having used 
the reflection film 4 as the back, pasting together the two substrates 1 which formed membranes 
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as mentioned above using the ultraviolet-rays effect resin and creating the optical disc of 1.2- 
mm thickness, as it described above, the ratio change of the playback amplitude of a shortest pit 
and a longest pit in repetition playback was investigated. The reproduction condition at this time 
was made the same as a 1 st embodiment described by drawing 1 . 

[0060]As a result, it turned out that there is no change in the ratio of the playback amplitude of 
a shortest pit, and the playback amplitude of a longest pit even if repeat frequency exceeds 
18000 times, therefore degradation of the signal by repetition playback can fully be suppressed 
since the optical disc shown in this drawing 6 also has the high-heat-conductivity thin film 2 
[0061]Next, even when the refractive index change to the laser beam intensity of the super 
resolution film 3 was investigated and linear velocity was 10 m/s, intensity was slight or change 
of the refractive index was observed by 1 mW of laser radiation. And when it glared by the 
intensity of 4 mW, the refractive index of the super resolution film 3 was set to 2.12, and has 
realized the big refractive index change. 

[0062]Next, the optical disc was produced using various highly thermally-conductive materials 
shown in the next table 1, respectively to the high-heat-conductivity thin film 2. The optical disc 
at this time is made into the same structure as the embodiment of drawing 1 . 
[0063] 
[Table 1] 



K 




(cal/cnvsec 


3m/s 


6m/s 


10m/s 


12m/s 


BeO 


0.530 


85 


86 


84 


80 


AI203 


0.072 


87 


85 


84 


69 


MgO 


0.090 


86 


84 


86 


71 


SIC 


0.096 


85 


84 


83 


72 


TiC 


0.060 


84 


84 


76 


61 


Si3N4 


0.026 


89 


84 


72 


51 


BN 


3.100 


87 


88 


89 


87 


TiN 


0.016 


88 


84 


71 


50 


AIN 


0.070 


86 ! 84 


85 


70 


ZrB2 


0.070 


85 


84 


84 


69 


MoSi2 


0.100 


84 


86 


84 


81 


Si02 


0.008 


86 


71 


56 


51 


Zr02 


0.004 


88 


69 


57 


54 



[0064]The construction material names which can use this table 1 for a high-heat-conductivity 
thin film, and those thermal conductivity kappa (cal/cm-secand**). And it is what showed the 
gain (%) when the disk was rotated with the linear velocity of 3 m/s, 6 m/s, 10 m/s, and 12 m/s, 
and asks by the same method as the embodiment of drawing 1 about a gain here. On the other 
hand, the thermal conductivity kappa of the super resolution film used by this embodiment is 
0.01. 

[0065]From Table 1, the thermal conductivity kappa with the high-heat-conductivity thin film by 
3.1, 0.53, 0.10, and BN, BeO and MoSi 2 that are all a quite high material. Although it turned out 

that a high gain is obtained also with the linear velocity of 1 2 m/s and the gain with high linear 
velocity of 10 m/s was obtained by MgO and SiC with which thermal conductivity cuts 0.1, 
aluminum 2 0 3 , AIN, and it by ZrB 2 on the other hand, It turns out that a gain will be about 70% in 
12 m/s in linear velocity, and sufficient gain is not obtained. 

[0066]In the case of the high-heat-conductivity thin film of TiC whose thermal conductivity 
kappa is 0.07 or less, Si 3 N 4 , and TiN, the gain with high linear velocity 6 m/s was obtained from 

this table, but. It turned out that a gain falls, and also in the linear velocity of 10 or more m/s, 
when the thermal conductivity kappa was less than 0.01 Si0 2 and Zr0 2 , the high amplitude 

factor was obtained in linear velocity 3 m/s, but a high amplitude ratio was not obtained in 6 
m/s. 

[0067]As mentioned above, considering the practical access speed of an optical disc, it is not 
preferred to use Si0 2 and Zr0 2 . In order to obtain gain even with 6 or more m/s of sufficient 

linear velocity, it is preferred that the thermal conductivity kappa uses the material which is 0.01 
or more as a high-heat-conductivity thin film. And since the thermal conductivity kappa of the 
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super resolution film used by this embodiment was 0.01, if the high-heat-conductivity thin film 
has with a values of 0.01 or more of the thermal conductivity kappa of this super resolution film 
thermal conductivity, also in the time of a high velocity revolution, it turns out that the function 
by a super resolution film can fully be revealed. 

[0068]The thing of 10 or more m/ s of linear velocity acquired for a high gain even when it is 
high-speed as the thermal conductivity kappa of a high-heat-conductivity thin film is 0.07 or 
more is possible, and still more preferably, The basis of the disk rotation from which linear 
velocity also becomes 12 m/s for the thermal conductivity kappa to be 0.10 ** or more was also 
able to obtain the high gain. 

[0069]As hot conductive material which has the thermal conductivity kappa higher here than the 
thermal conductivity of the super resolution film currently used by the embodiment of above- 
mentioned this invention, Although not shown in this table 1 , in addition, Si0 2 -aluminum 2 0 3 , 

Even if Zr0 2 -Si0 2 , ZrN, TaN, TaC, B 4 C, MgF 2 , CaF 2 , BaF 2 , ZnS, etc. could be mentioned and it 

carried out this invention using these, the same effect as the above-mentioned embodiment was 
able to be acquired. 

[0070]Here, the same might be said of the case of the optical disc which formed in the upper 
and lower sides of a super resolution film the high-heat-conductivity thin film shown in drawing 
6, and the same good characteristic was obtained. 

[0071]By the way, although each above is an embodiment at the time of applying the optical 
information recording medium by this invention to the optical disc for RAM, The optical 
information recording medium by this invention can be applied also to a ROM (read only memory) 
disk, and the embodiment of this invention by this optical disc for ROM is described hereafter. 
[0072] Drawing 7 is a fragmentary sectional view of the optical disc for ROM by one embodiment 
of this invention, and 7 is the pit written in with information in a figure, in addition the reflection 
film 5 is the same as the already described embodiment to the substrate 1 , the high-heat- 
conductivity thin film 2, the super resolution film 3, the protective film 4, and it. The arrow in a 
figure shows the incidence direction of the light for reproduction. 

[0073]The example of an embodiment of this drawing 7 is equivalent to what recorded 
information by the pit 7 except for the record film 6 in the embodiment of the optical disc for 
RAM shown in drawing 1 . and here, aluminum-Ti was used for the reflection film 5 at Si0 2 and it 

at the thin film and the protective film 4 which vapor-deposited the sintered compact of Si0 2 as 

a target to AIN and the super resolution film 3 at the substrate 1 at polycarbonate and the high- 
heat-conductivity thin film 2 90-% of the weight Co 3 O 4 -10% of the weight, respectively. 

[0074] Next, the optical disc shown in this drawing 7 was created as follows. First, the substrate 
1 with which the pit 7 was formed is obtained by forming a pit pattern with the information for 
ROM on predetermined photoresist using laser, transferring this pit pattern, using it as a metallic 
mold subsequently to the Ni plates for metallic molds, and carrying out injection molding of the 
polycarbonate to this metallic mold. This substrate 1 is a disc-like thing 0.6 mm in thickness, and 
120 mm in diameter, that size is 0.7 micrometer in a shortest pit as the pit 7, and it was made 
for the minimum pit to be set to 0.3 micrometer here. 

[0075]Subsequently, on this substrate 1, form AIN in a thickness of 25 nm as the high-heat- 
conductivity thin film 2 first, and on it the sintered compact of Si0 2 90-% of the weight Co 3 0 4 - 

10% of the weight as a target for vacuum evaporation, After forming the super resolution film 3 in 
100 nm in thickness and, forming the protective film 4 of Si0 2 subsequently to a thickness of 

120 nm, the reflection film 5 of aluminum— Ti system was formed 100 nm in thickness. 
[0076]In this way, the substrate 1 which formed membranes uses the reflection film 5 as the 
back, pastes two sheets together with ultraviolet curing resin, and uses them as the ROM disk of 
1 .2-mm thickness. Both the ROM disks of the same composition were also produced only by 
there being no high-heat-conductivity thin film 2 as a comparative example with this. And the 
optical disc for ROM by the embodiment of this drawing 7 was verified as compared with what is 
depended on this comparative example. 

[0077]First, the optical disc for ROM by the embodiment of drawing 7 . As a result of having the 
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high-heat-conductivity thin film 2, even if the repeat frequency of read-out exceeded 15000 
times, there is no change in the ratio of the playback amplitude of a shortest pit and the 
playback amplitude of a longest pit, i.e., a gain, and it turned out that there is very little 
degradation of the signal by repetition reproduction. On the other hand, with the increase in 
repeat frequency, the gain decreased and the optical disc by a comparative example without a 
high-heat-conductivity thin film was below 55% after 12000 times playback. 

[0078]Therefore, according to the embodiment of drawing 7 . the optical disc for ROM of attaining 
densification of sufficient recording density or the high recording density which it can do, and 
there is no fear of the performance degradation by the reproduction motion of information, and 
can maintain the outstanding response over a long period of time can be obtained easily, without 
having concern in degradation of performance. 

[0079] Next, drawing 8 is other one embodiments at the time of applying this invention to the 
optical disc for ROM, this embodiment is what carried out a membrane formation order from the 
substrate 1 of the super resolution film 3 in the embodiment of drawing 7 , and the high-heat- 
conductivity thin film 2 reversely, and other composition is the same. Therefore, the same 
operation effect as the embodiment of drawing 7 can be obtained also by the embodiment of this 
drawing 8 . 

[0080]The embodiment of this drawing 7 and drawing 8 explained the case where AIN was used 
as the high-heat-conductivity thin film 2, using the thin film which targeted the sintered compact 
of Si0 2 as the super resolution film 3 90-% of the weight Co 3 O 4 -10% of the weight, as described 

above, but. Even when the super resolution film and high-heat-conductivity thin film by other 
above-mentioned materials were used, the same operation effect was obtained. 
[0081]Next, further, drawing 9 is this invention one embodiment at the time of applying to the 
optical disc for ROM, and this embodiment, In the feature, the point of other composition of 
having formed the high-heat-conductivity thin film 2 in both sides (field of the figure bottom and 
the upper part) of the super resolution film 3 is the same as that of the embodiment of drawing 
7, and the embodiment of drawing 8 . therefore equivalent to what combined these embodiments. 
[0082]The optical disc for ROM shown in this drawing 9 was produced by the following 
processes. First, on the substrate 1 which consists of disc-like polycarbonate which is 0.6 mm in 
thickness and 1 20 mm in diameter in which the pit 7 which recorded information beforehand was 
formed, Form **** in thickness of 25 nm from AIN, and the super resolution film 3 of 50 nm of 
thickness is made to form the sintered compact of Si0 2 in the upper surface of this high-heat- 
conductivity thin film 2 as a target for vacuum evaporation 90-% of the weight Co 3 O 4 -10% of the 

weight, The high-heat-conductivity thin film 2 of AIN was formed in thickness of 25 nm on it. 
[0083]Next, after forming in 90 nm in thickness the protective film 3 which consists of Si0 o , 
forming the reflection film 5 of aluminum-Ti system in thickness of about 200 nm and obtaining 
the substrate 1, The desired ROM disk was obtained by using the reflection film 5 as the back, 
pasting two sheets of this substrate 1 together, and pasting up using ultraviolet curing resin. 
[0084]The ROM optical disk which has this high-heat-conductivity thin film 2 to both sides of 
the super resolution film 3, Even if the repetition reproduction frequency of information exceeds 
16000 times, there is no change in the gain which is a ratio of the playback amplitude of a 
shortest pit, and the playback amplitude of a longest pit, and it turned out that degradation of 
the signal by repetition reproduction is fully suppressed. 

[0085]Therefore, there is no concern in degradation of performance also by the embodiment of 
this drawing 9 , The optical disc for ROM of attaining densification of sufficient recording density 
or the high recording density which it can do, and there is no fear of the performance 
degradation by the reproduction motion of information, and can maintain the outstanding 
response over a long period of time can be obtained easily. 

[0086]The embodiment of this drawing 9 also explained the case where AIN was used as the 
high-heat-conductivity thin film 2, using the thin film which targeted the sintered compact of 
Si0 2 as the super resolution film 3 90-% of the weight Co 3 O 4 -10% of the weight, as described 
above, but. Even when the super resolution film and high-heat-conductivity thin film by other 
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above-mentioned materials are used, it cannot be overemphasized that the same operation 

effect is obtained. 

[0087] 

[Effect of the Invention]With the easy composition of providing the high-heat-conductivity thin 
film which consists of a predetermined material according to this invention. Can fully suppress 
the performance degradation of the light information storage by repetition of writing/read-out, 
therefore according to this invention. Densification of the recording density of a light information 
storage and improvement in the speed of a response can be attained easily, and a storage 
capacity can provide easily light information storages, such as a highly efficient optical disc for 
RAM with short access time, and an optical disc for ROM, by low cost in size. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a fragmentary sectional view showing one embodiment at the time of applying 
the light information storage by this invention to a RAM disk. 

[Drawing 2] It is a fragmentary sectional view showing other one embodiments at the time of 

applying the light information storage by this invention to a RAM disk. 

[Drawing 3] It is a characteristic figure showing an example of the reproduction repetitive 

characteristic in one embodiment of the light information storage by this invention. 

[Drawing 4] It is a characteristic figure showing an example of the laser intensity dependency of 

the refractive index of the super resolution film in one embodiment of the light information 

storage by this invention. 

[Drawing 5] It is a characteristic figure showing an example of the mark length dependency of 
C/M in one embodiment of the light information storage by this invention. 
[Drawing 6] It is a fragmentary sectional view showing one another embodiment at the time of 
applying the light information storage by this invention to a RAM disk. 

[Drawing 7] It is a fragmentary sectional view showing other one embodiments at the time of 
applying the light information storage by this invention to a ROM disk. 

[Drawing 8] It is a fragmentary sectional view showing other one embodiments at the time of 
applying the light information storage by this invention to a ROM disk. 

[Drawing 9] It is a fragmentary sectional view showing one another embodiment at the time of 
applying the light information storage by this invention to a ROM disk. 
[Description of Notations] 

1 Substrate 

2 High-heat-conductivity thin film 

3 Super resolution film 

4 Protective film 

5 Reflection film 

6 Record film 
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7 Pit 
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* 2 5 n m<Dm2TJ&m V . -?-© _hSfC£Ift¥ftUll£ 5 0 
nm©^3tC^S;Kbfc„ -e(D±K:«gI4 ?: 9 0 n m® 
J»3KJBfiS«. IEI§JS6£;&2 0 nm©/Si*ia,£IgL 
fc. § ^9 0 n m©Jf3K^, -£© 

±(CE*HB5*tt2 0 OnmOJSS-Cf&JgL/c 
[0023] cur. «£fc©Igj&^J?£$*ifc»g 1 

CCT, Stttlfctt. S*$ti-Sf±«iCft; 
K #^X&4# 

±fBlv/c£5CC. ^fflt^TUS,, 

[0024] ^(csfgfee#f4aiJBi2 ». ai 2 o 

0,-SiO, c^;U3-T-r;i'3 ^-). BeO("<yy 

T). AlNCgfbTJl/S-^A), 

T). S-i J .N«ca*fc8JR). TaNcSfb£>£;lO. TiN 

mtl**^ SiCcSMtS*). TaCC^fb^>^ 

TiCC£Hb^*>X B« C CsgfbWt). MqF,C7 
ffbv^*^A). CaF 2 (7 ^b^-n^^A). BaF 
(7 »ffc,H V A). Z nS (fiftf bffi$S)& -£I»^P*3W* 
l>&MRfMft. #J»S{b^5. SRUtHMlK il^py> 

c©f 1 ©HJfe^T't*. ±§BL<fcJ: 
5(C, AlN£fflC>Tt,>&„ 

[002 5 ]^K. i2B. PlG<^BJ^RAMffl© 
^^x^iL-c^«6LfcJl^©^2©*)5i^8§-C > C 
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4 jBJJHKR 3 ©{ftfilKlfiwWSStfK ft o r l>* jfiK 

[0026] a i ©HJB^»r«. a 

0tb-rc»««s. c©a2©nte^sir« > m&ncmn 

[0027] cne>©nt6?^fi§©«jf^ocoi,»rsi 
r«. it«©#3i©/c&©3fe«. a©^en-c^-rj:5(c 

3SSl«*6AWSti*. fit, tt#g©Ka^(c«. 
fBg3*Jg6£i&«£, K»*t5«:J:»)SttS*i. XflMK 
lot. HmLTft^fcr? *T -^7'{Cjg!A3ti-S<t5(C 

[0 02 8] C©i*A«3h5*ttU- tft'-AT* 

&jB*K3K:<f:9e»&iS£fli< b/ct§^«:«. * 

x*;i^-(Ccfc *)ffl»«B3i*i-csaiJWK:*tt»)^:*tt 
[0 02 9] c©4&. c©3OJ0gffrea:. 0 

mm 3 ©— #©HfcWfceaHtii 2 # m ox t> 5© 

KSJeRS C©M^. i@«?^)S3©SS 
[0030] &jc. 0 3 «. **** * ?<Dm$m&/'m 

[0 03 1 ] C©03Kl*it,ir. Hi»*!0 1 . @2iC^ 

^^^^©^ttr&o. cct, ttmtutc±7 : 4 

#©^gt* bmto .7 jumr. hfi«o .3 

ymt*!), S^#«. ^Sg*si0m/s, ff^A 

40 [0 03 2] coH3*69l6*>a;J:5tt: t iS^e^lt 
fSM^W-r-S^^-^ Xi/. o*»JHl 4H.2«cS%Ufc* 
^©H*fi»S§tcJ:Sfe©«. fsjnfe. 
1±MfiSJ«2 4jSj»^M3©IIU¥K;J;6-r. W^Kifc^r 
8 5%%mLtcmmib1)K ^OilL/H^lHl^l 5 0 0 

o ia £ M * t t> a 4 ^ 4^ b l- ^ j&> o /c „ 

[0 03 3] ig^H£#f4»JBI^J#fcfe^]:btgffl© 
^vx^cj. ft]ffi©#t±«8 5%©JiifaJ;b4l5lDr* 

Ull^i 2 0 0 0Kibfc.!:C5r6 0%?:^-5-CU 
50 S„ 
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[00343 ctitt, mmxix. mviE.un&mftic 

%1 Oft < ft f h #SS«>ft <^fcCi 
[ 0 0 3 5 ] tt. WMfigmfiMI^^Aiftl^^ 

aufci*. isi— h^^i'*— jar*©«c«r*«5 y 
iw» <&»+ s y #©jwrawr«jaa?ife^ ^sur o # n 
r. «s*ti/Ta»«tBi*si»fflK:3i5 3ti*i^iai*»fi< io 

[0036] ±ieo® i tm2 ommmmom 

jfi8¥#!jg©±T©B© *>%..>pt&<t. b-jjvmic 

<Dt3%%.hinZ>. 20 

[0037] c©i *. &mBm®mm<DM&mm&. 
ttxtmrn ox \.*t,ammmt «s>fffflij©ffl(c* esuM 
cm*.«is 1 ©nii^n©«^«s« l-c, H2 ©nife 

ffJ®©^»ffiSJK4 )©gtfizg35J: n fciSt^i 

[0 0 3 8 ] C©Ci^, Kl&£«1$i*)g2©j$*i£« 
0 1 ©H*fef^SI©ii^«, HfR 1 ©Hfte^J: 0 
kiiKft£J:5(c*t/&-r6©*^*U<, S2©HSSJfc 

mvmGix. mmm a <D®&mm£ v *>s < ft & s «c 30 
^■r^©*5M*Li\ 

[0039] #{C. JttHHi IftfNkC&ttKlRCCft 
*rr»£3»*©fii»#ft»Si0 1 JK*Ji5itSl/fe*f t -* x 

-e-n 6 (cot »r mm&m<Dm9r ^© u — tfa&flMcar-r -s 

[0 04 0] C©B4tc4»l,>'C, H^^AINCCJ;^^ 

«ie*ttw«i*0jai/Wfcf x ^^i'©»Kr. rasass 

AEP3WI8SME6 m/ s ©«teT\ 1 0 m 

/s©ig^-r&&„ 

[004 1 ] Sf, C©04©$i£l©^rt>6BJ!6#>ft 
J: 5 K> S iO, RfcRWfcJttaWCtt. *£iIK#Jp< * 

lsHKK:J:-*T. U— «fJ8BW«:J:4iBJII«R©jBa3Efb*J 

< ft tctc#>X'$>Z>. 
[0 042 ] *«©*«£#» 6. *fEM©SI«S^gl 
iiD<, SieilOAINl^W/cr^i^ 50 
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«. i86IK£^;iT4>*#ftJB^^b#st#f>ft£c:£ 

[0 043] CCt, C©<fc^«f-fX^Kt5W^S 
JB*flltt:J!tr*3Eft*£ C 3 1* & /c&K.&gft u — *f & 

[0044]^, S5«. ±1228©^^-* X fit o 

L./cM^^t4?r^L'3t^©-C. S4i|s)D<ll^^ 
A 1 N ©1*fNt&&i£iVlt* ^WlT S*#6Hjtc ^ 
**©#&-?. ISKj&s^G^ttltMOROKlSiO.lgS 
£ff$j£L/cit^©1t14T£>i3> CCT, fi&£?lEn# 
^SS6 m/ s ©^T, MAEn^jIS lOm/s© 

[0045] 0^©«fc 5&£. fiS^©J:b^09©»^«, « 

f s * rittc > c / n z& r t > c t am z> „ 

[0 04 6] C©Ci*>6. AiR^lttflCK^Rtf^C 

tcmmgamtt? & c t&x-z . A^a^bic^tc^is 
[0047] ^tc. w^e«tt»)aso'e)s#tM©)g/* 
x&mvtc jsmmmwmmcommzimLtct c 5 . 

4© «fc 5 ft **»©^©J&^-e ^ . yt<DMMm& 80%* 
Ti^tfiTltLS "5«4i»< LtcCDXitft&mLZ 
ti. t-? ^MWlotCii^iCi^i 

[0048] a®^* 8 0 %«±0C U/c»^«: 

«. SS#363W»*J: < Vv.ZT v?'K.mXZtiZ<DX-. 
M&teS/NCD'btX'f-ti ©KtiJ L # -5, C 4 

9. t^t, c©ciH, ^e«&»jii©sM^« 

[0 04 9 ] ±iBb?t'tm*ffll»fc«^ WKtfisflFttlt 
^©31iiS*58 0%«:ftiBU?«W*4fcJ:-3rSftS. 

t^-rn©iS^-fcMJ»j{> 3 4 0 0 nm^MiSi. 
UtSLft i'(c<fc -o T ^©aiM^fiT L- . jSiM^*s 8 0 % 

[0050] mm&m-itux* n^.htttcw&<D 

JS^Ci^-C#ft< ft^TL*-5„ *{*W{C«. ±fe© 
^ ^©<t©cfc 5 &tH4*flil>fc»#T*>. 1 o n 

m *T@ /clS^. I»e«^l**s|§ < ft o /c 
[005 1 ] «±©$S^. *«BJ{CfcW^^G^^ 
M©^1¥». 1 0 n mJWJ:, 4 0 0 n mJiTBC-T ■S©^ 
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[0052] mmmma. sister otjb*?*# 
«w±©tc*£ «-r &m 2 ©^fc^^M^- l tcum-c& 

Wfi«. M%T8 OSSWJLh. 9 8%«Tr*5C 
£©&Cd&§l&M/IKol>-Ct&it Ltct C 3, _hlB©<fc 5 

[0 054] 1 0 n m«i:*)»^JgW«: 

±,500 nmJWTfC-T-SCD^a* 

[ o o 5 5 ] ®.-o-c s ±mmsmimc «tn«. i&tnK 

£iH< LT&1tfg©#jA/ism©iS9M0KJ:£m© 

[005 6] *»W<0»3 CE^UB|g«HCO(,»r . 

06fc<fc WJ-TS,, C©S6©^feftfSi«, 0^©<fc 

5 tc . ffijg^g 3 owmtcmmsmtmm z a 
a i (ommmm t m 2 ©n^-n^ia^ 

[0 0 5 7 ] C©@6{C^L/cRAMffi7Efw xi^ii, 

isj d < . * h S¥©r®k©«« 1 ©— # © 

ran 



2001-84 64 5 



10 



20 



30 



:«C»JSdJC/\ ^©±ffi^Co 3 0,?!>:>6£t-5fifgffiM3£ 1 
0 OnmCiitML/c. 

[0 05 8 ] 3 6«C^©±(C > |5]D< AlN?!»P>&£iS 
^fi^14IS^2 4120n m©H/lfi:7f5jj£b/cf£, S i 
O, <D&mm4 5:50n m©JgJ»K:ff$jj£ 0/e. 3 £ (Ct@ 
^bt*f4©fB^M6 % 2 0 n mCifKM L/c&, W 

o'Sio l ©«@^4%4 0 nm<omm-cmm,L. m£iC 

A1-Ti#>6&&&*fM5£l OOnmOifKMl/ 
[005 9] CCr, lSlOI3«0.6mmrSi 

0, c©^«fi^.©r«. «±©«t^icbr^iabfc2t5t 

*J. C©£#©S£^m*. HlTSMBl/;te*l©2e» 

[0 060]C©*SS V C©@6 iCnkV-fcltT ■< ?->? 

8 0 0 0[5]£j@x.T4>^Sb> h ©B£*lgi|ii £ , Sfif 
» h©W*85*i©i:b^{c^{b*5)5:< % fi£->-c x gtOiMU 

n&cjzzm^mitttftimiiLz c twez set 
[0061] xic jB««iB!3©u— ifjesifflCKwrs 



r aftECAHt^ 1 mW©b— tfMWtcJ: -orSJf^© 
mt&mmZtitc. ^tr, 4mW©^-??l$#fbfc£ 
Sfctt. iffi8?&Jg3©/S#T*»2 .12 
ISJf^fb^^-c#fc„ 

[eo6.2i*K. isimfcmmgm2 ^x^m 1 jc^u 

[0 063] 

can 







(cal/cm-sec -IC) 


3m/s 


6m/s 


10m/s 


12m/s 


BeO 


0530 


85 


86 


84 


80 


AI203 


0.072 


87 


85 


84 


69 


MgO 


0.090 


86 


84 


86 


71 


SiC 


0.098 


85 


84 


83 


72 


TiC 


0.060 


84 


84 


76 


61 


Si3N4 


0.026 


89 


84 


72 


51 


BN 


3.100 


87 


88 


89 


87 


TiN 


0016 


88 


84 


71 


50 


A1N 


0.070 


86 


64 


85 


70 


ZrB2 


0.070 


85 


84 


84 


69 


MoSi2 


0.100 


84 


86 


84 


81 


Si02 


0.008 


86 


71 


56 


51 


2r02 


0.004 


88 


69 


57 


54 



[0064]C©«ltt, iS^£3«14iSlgK:<£ffl-r£ C /s OSIgTf^ X -t+fct S©J!ifIi±(%) 

ias-Cgr-StflSgi. ^-ne.©l^e^/c (cal/cm- se &7nLtci>(D~C. CCT, ^gtbJCOl^T tt. ilOU 
C--C), M3m/s, 6m/s, lOm/s, 12m 50 Jt^JBilBIC^rffiCCj: 0*fe/c*>©-C*^„ — ^3, C© 
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[0065] 3u*>>6. mmmmK&3 . 1 . 0.53. 

0.1 0i. ^hfeWD^^SBN, BeO, 
MoS i, K «fc*i«l!l£3W4»grt?tt. 12m/s ©8BI 

ST*>iS(,»i8«j±3w»6n*c4*j«»). -75. nftciiv 

^O.lSr^MgO. SiC. A^O,. A1N> ^ft 
(C Z rB, Ttt. lOm/s O^iiSS Vam^&WtUfi 
n^tltctK <f£jIS# 12m/s TttilitsJ:b^7 0 %m 

[0 06 6] C ©&*>€>. ^e^K3&S0.0 7 

lOm/s J^©*B^r ttlgtttbWSTbT L> * 
*> C tWW 0 . Rem 0.01 5fcii§§© S iO, 
4 Z rO, ©*■£». igSj$@f 3 m/ s "C«lSl»Jil|§^S 
fbtitcfiK 6m/s rumBMtbVff e>ft&3&>o ft. 
[0 06 7] tLh«feO. ^^>/0«f^7^tX 
aa**A*4. Si0 2 . ZrO,*fl|l»*Citt»*L 
<&(,>„ ^jSg6m/sW±-Cfc^^tiilisJ:b^ 20 

0. 0 lJW±-C*S»»€rffll»*©*s»*H,>. *L 
r . c©H^«rcffib»7UBffiftfit©iH(£ W * # 0 . 
0 1T*-9fcCiA^, C©®ft?|fe0[©S»fii^«©ffl 

0.01 utvt&fcmmzmm&m&mm&mox^ti 

[0068] ttfttis^KIfcDftik&arejEtfO . 

0 7JBLbT*4i. SajSl 0m/sJy±©^jSrfeiS 

/c^o.10 'CJy±-C*^ 4 . 1 2 m/ 

s K: t> & £ * * * B|g© t> 4 t? fclft I >&tiM££9£ C 

[0 069] CCt, JJB*lfe9i©|l*»JIB'Cfieffl3 ft 

355, COffiKfc.. SiC-Al.O,. ZrO,-SlO,. 
ZrN. TaN, TaC. B« C v MqF , . CaF 2 . Ba 
F, » ZnS«Cf**tfSC4*-C#. Cft6*ffll»T* 

±ISUB^Ji4H«&»**»SC 40 

[ 0 0 7 0 ] C Ctr. 06 fC^U/c^e3S14*]g|*jB 
JBIIUSCiT&cffMO/cftTV **©»£fe|BjDT\ 15] 

[0 07 1 ] iC5t, JW±tt. fijftfe*|6iH«:«l:Sj6 

tt memm&z r a Mffl©^^ ■ixzx.mmv terns® 

OMcu- f • *>y • y*y)7w jSflrojtBr 
$>o. jut. ccdrommt^ ^zic&ttmmn 
mzmK.n*xmfrr&. 50 
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[ 0 0 7 2 ] 17{i, #fBH©— 39fcJBflMCJ:*ROM 
JBStefw ^^©gC^irMBr. H«c*Jl»T. 7tttWB* 

©^EP«. ffi©/c*©5!&©A8**|5j^-ro 
[007 3] C ©0 7 ©USS^Sg^tt. m 1 ic^b/cR 
A Mffift -r 4 * * ©HJfiT&SSK: fc » £ BftK 6 . 
t» H7KJ:gflHR*sa»rSJ:5«cufcfe©«:*Bi!i 
U cct. 1 caw* y k W^ews 

SM2«:«A1N, jBJBflMlt3tca9 011%C O) O, - 
1 OM56SiO,©«9Sft*f — y» hil/tlflfc 
Ml. fiSBHMfcttSiO,. -eft(cjg*fM5(c«Ai- 

[0074]XK, COSTiC^L^f^i'll 
T©J:5tCt/cmSl,fc. *"J*. U-1ft»l>.-ROM 
ffl©W$B£f#o/cfu, h^3f->*Bf3E©7* h US>x 
h±(cjft£U *i,>rcoe7 h/**->*. #S>ffl© 
Ni tKiffCMil, C©jfcgCOj« - 

f zmmmz-r z> c 4 tc j: 0 . t- 5 h7 n/ca 

l£l£f#-5„ CCt, COlilB, /»S0.6mm v 

»» *©**$■#. Sitf? h-CttO .7 /imT, S/Jn 
k'v l-BO .3 mnlCftZXSKHstc. 

[007 5]iX<.^r. c©a®i±cc. s-r^e^tt 

«M2 4L/-CA1N*2 5nm©J13iCjf^0, ^-©± 
iC9 0fifi%Co 3 O 4 - 1 0«*«SlO,©i«gtt*3!R 
»ffl©^-y^ h4UT. @Jg^)S3^W3 1 0 Onm 
CCj^fiSL. ^CC»t?SiO,©«BIBl4* 1 2 0 nm©l3 
CC?f$fiS h tc^ A 1 - T i^©SS*IK 5 *M 3 1 0 0 n m 

[007 6] C^U-Cfig]gUft:a^l «. JS*fM5=£W 
K 2 ft£&?l*lK<bWIItCC J: 0 31 0 ^ft-&. 1 . 2 
mmfOROMf^X^itS. Cft 4^CCi:b©^4 b 

mmMnmm2ii*m<>ta\ii-c< isid^©rom 
r-t xzhmciimistc. -e-ur. c©®7©n^si 

(C±5ROMffl)fef./X^4:, C©it^WC<fc^>fe©4 

[0 0 7 7 ] *-T. ®7©HSS^SI(Cj;^ROMffl^f r 
-fXi^i. iMMeaVttrfgl 2 «W-T KltiL©^ 
OiIl/lHli5[A5 1 5 0 0 0i5r®itfe. *JSbf9 h©W 
^gif@4*Sb'y H©S*^S©J:b^. -rfrft*>Jgl|gJ:b 

cc^fc*»tt < . M *) M bS^tCct ^^©^fb^Sfer 
ii>j&^C4*s*!l- 5 A:. iftffii^lttWR^lt^ft^ 
Jrb^WCcfc^-r-f X ^f3ilb|51^[©it»n4^ 
JC. timib&ffi / J>LT:iQ>t. 1 2 0 0 0[51BifS^(i5 

[0 07 8]Iot, B7©HJBI5««:«fcft«. ttfifi© 

sWb«c»ft*«Foc 4*r< . ?E»aiB«afflE©ie«BE<fc 
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# zmm&&<DR oMmit? z®m tc»a c i 

[007 9] 0 8tt. ^BJ^ROMffl©:^-* 

a 7 ©uss^Kfcw &jSj$MMt 3 i wf^e^ar 
m<ommimc-c$>2>. se^r. c©08©5U60sg(c 

*sr#s„ 10 

[0080]&*J. C©i7i08©Hi^-C«, ± 
EL&J:5K. ffl(S^3i0T9 0««%Co 3 O,- 

i 0M%sio,©«6i6»**--y» h t utcmmzm 

[0 08 1 ] &{C. 0 9«. JgiC*^HJ^ROMffl©7t 
tt! ®^#Ji3©M(BCH©TffiiJi±ffliJ©M)K:^e« 20 

&nm2 ztmitMifimtc: zomoimm,*. 07© 
*6i^<ha8©^sfe^sg<hisn;-c*o, m^-c. cn 

[0 08 2] C©0 9&C^L'/cROMffl3£7 r -< ^^«. 
«T©is|lK:J:oTft»ofc. if, ^»W«*I3»L/ 
fc'tr » h 7 #s^fi£3 titcMZ 0.6mm. tI120m 
m©RSWy*-«K*- h#>£>&£«tU±tt. A 
1N#>6&6£2 5nm©«^iCRSJiL., C©lKMt£& 
ttliM2©±Bfc9 011%CftO,- 1 0fiS%SiO 
,©I^Mlf fflOf-y-^ hiltli5 0 nm© 30 
fi»«H3«BfiR3-e. MK*©-BCAlN©iMR£ai 
ttffJR 2 £ 2 5 n m©/*3 iOdtlB Lit. 

[0 08 3] ^{C. SiO,7!»6fc&««M3£JP3 9 0 
nmCC^fiSbfc^ Al-Ti^©S*tM5?:i^2 0 0 n 
m©«i*K:fiR|»l,T»Rl £f#fc±r. c©«&i£. 

[0084] C©iSSie»ttfiJS2 &iSft?&jg3 ©WE 

an Booo@*jH*.-cfc«gfc:5» h©?f£©n<!:, * 
<. ^oiiLB^c<fcs«-^©^b^^(cwj^6nr 

[0 085]$E-7t, C©09©HJfeJf^fc:J;-7'rfc. 

tt«g©^k4cw{5j©!K^:^^< . ttuwamBtsBmm 

K<b*H*Ci*»r*. fMR©ll^fttcJ:Sfi:tB3S{b 

#-c * ^siaisffis© r oMfflff 4 * 4» 

£ttfi~QZZ> a 50 
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[008 6Kife, C©S9©Hffiff^T4> l ±ISL/c 
J:5tC. Si?tl3 i lt«9 011%Co 3 O, - 1 0 

ffiR£Wt£B8t2 <t l/T«AlN£ffl(,>/c*§^tt-?(,>T 
S&bjg/c:^ ±IBL//cffe©W*4{Cj;.5,ffl^m^<!:^iE 

[0 08 7] 

©gg 0 ii 0 k «fc ^mKtt©ttfl&£{b*ft&tc*p 
* -set airs. fif-^T. *$mi!kj:*i«. #tf#BiBtg 

[0 1 ] #%BJ(cJ:-S3ttf$R!2tfJS#£R AMf^ x * 
(c®ffl L/c»^©-^JS}fJfi§?:^-rgi5^»fffi@-C*-2>„ 
[02] #|PJtcJ;S^&fBt§i$tt£RAM7wX* 

icmm h tcm&<Dm<D— mmm^-r ^mmm-c$> 

[03] *fB|liKJ:S^$gBtt&i*©— HJfc^SSJCfc 
[04] *^Bj{ C J;^^t»$glB^i$©-||Sg0SSic*j 

w &iB»*Bi©jB*r*© u— if m.mmn.<o-m^f 

[05] *^Bj{cj:^^tf$g|ettm©-JISg^{c*j 

c/m©v-, v&tm&<D-m*m-m 140 -c* 

So 

[06] *^Bj{cJ;S7fetffaiatf.^ ; l:RAM7 ; -/Xi' 
icjiffl u fcJ©^©jg«:S!l©-g|Ji^fi|%^-rg|J^WrH0 

[07] *m*K&zffiiimvmm*'ROM7 : j xt? 
tcmm istcm&oMo—mmwiZ^T&ftmmm-c * 

So 

[08] ^IWCcfcS^&fBti^ft^ROMT^X? 
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